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(54) Image forming apparatus and method used therefor 



(57) A printer has a controller unit and an engine 
unit, which are connected via a video interface. Upon 
reception of a designating comnnand for designating a 
type of condition, whose condition change is to be 
reported, from the controller unit, the engine unit sup- 
plies a designated condition change signal to the con- 

FIG. 1 



troller unit immediately after the condition of the 
designated type has changed. The controller unit 
requests the engine unit to output detailed data associ- 
ated with the status change in response to reception of 
the designated condition change signal. 
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Description 

BACKGROUND OF THE INVENTIpfsi 

Field of the Invention s 

The present invention relates to an image forming 
apparatus, which connects an image processing means 
for generating pixel data and an image forming means 
for forming an image on a recording medium via a com- io 
munication means, and a method used therefor. 

Related Backoround Art 

An image forming apparatus, which is constituted is 
by a video controller for converting code data described 
in a printer commarui system such as a page descrip- 
tion language into pixel data, and a printer engine for 
forming an image on the basis of the pixel data supplied 
from the video controller and transferring and fixing the 20 
formed image on, e.g.. a recording paper sheet, is 
known. 

A video interface connecting the video controller 
and the printer engine will be described below. Fig. 1 1 is 
an explanatory view showing a list of signals of the 2s 
video interlace, in Fig. 1 1 . "output** represents an output 
from an engine controller in the printer engine to the 
video controller, and "input" represents an input from 
the video controller to the engine controller 

A signal /BD is a horizontal synchronization signal. 30 
in the main scanning direction, of the printer engine. 
The video controller outputs video data A/DO for one 
main scanning line in synchronism with the trailing edge 
of the signal /BD. A signal /PPRDV indicates that a 
power supply is connected to the printer engine, initiali- 3S 
zation of the engine controller is completed, and it is 
ready to communicate command status signals 
between the engine controller and the video controller. 

A signal /ROY indicates that the printer engine is 
ready to perform a pririt operation in response to a print 40 
start command (signal /PRNT is true). The signal /RDY 
changes to true under conditions that the temperature 
of a heating roller in a fixing unit is proper (i.e.. a suffi- 
ciently high temperature for fixing a toner image on a 
paper sheet), a recording paper sheet has not jammed. 45 
a polygonal mirror is normally rotated at a prescribed 
rotational speed, the signal /BD is normally output at a 
prescribed period, and so on. 

A signal /TOP is a print synchronization signal, in 
the sub-scanning cfirection. in the printer engine. The so 
video controller sets the image write start position in the 
sub-scanning direction in synchronism with the trailing 
edge of the signal /TOP. The position of a paper feed 
sensor is determined so that the time required from 
when the leading end of a recording paper sheet is 55 
detected by the paper feed sensor until the recording 
paper sheet reaches a transfer roller equals the time 
required until a lat^ image formed on a photosensitive 
body by a laser t>eam reaches the transfer roller upon 



rotation of the photoser^itive drunri. For this reason, 
when the engine controller detects that a paper feed 
sensor signal (PFSNS) frorh the paper feed sensor 
changes to true, it immediately sets the signal /TOP to 
be true for one sec. 

A signal /SBSY is a level signal which indicates that 
the printer engine is transmitting a status signal (tfie 
condition of the printer) to the vkleo controller using a 
signal line /SC. At this time, as the signal /SC. serial 
information in units of 8 bits is transmitted to the engine 
controller, and this signal is called a status signal. 

A signal /PPOUT notifies the video controller of the 
fact that a recording paper sheet on which the print 
operation has been completed is ejected. 

A signal /CBSY is a signal which indicates that the 
video controller is transmitting a command (a command 
for the engine controller) using the signal line /SC. At 
this time, as the signal /SC. serial irrformation in units of 
8 bits is transmitted from the video corrtroller to the 
engine controller. A signal /SCLK is a synchronization 
dock used upon serial transnriission of the signal /SO 
(status and command). 

A signal /P RNT is a signal with which the video con- 
troller instructs the printer engine to start the print oper- 
ation. In a continuous print mode, this signal means 
continuation of the print operation. 

A signal /CRPDY indicates that a power supply volt- 
age is supplied to the video controller, the initialization 
of the video controller is completed, and the video cbn^ 
troller is ready to communicate cbmniands and status 
signals with the printer controller. 

A signal A/DO is an image signal to be printed by 
the printer engine. This image signal is output by con- 
verting image code data received i:^ the video controller 
from a host computer into dot data. 

The formats of commands sent from the video con* 
troller to the engine controller and the status signals 
sent from the engine controller to the video controller 
exchanged via serial communications will be explained 
below. 

As descrit>ed above, command information iand sta- 
tus information are 8-bit serial signals. When 1-byte 
command information is supplied from the video con- 
troller to tiie engine controller in synchronism vvith the 
signal /SCLK, the engine controller sends back 1-byte 
status information to the video controller. This command 
information includes two commands, i.e. a ^tus 
request command for checking tiie status of the printer 
engine, and an execution command for instructing the 
printer to perform some operation. 

Each of ttie command information and status infor- 
mation has the eighth bit as a parity bit. and an odd par- 
ity is added upon transmission. The status information 
sent back by the engine conf oiler has the first bit as a 
commarxj error bit. That is. wrhen a command supplied 
from the video controller is not predetermined data, or a 
parity error has occurred, the engine controller s&s *1 " 
in the first t)it of status information, and serds back the 
status information. 
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Fig. 12 is an explanatory view showing an example 
of status information when no command error has 
occurred, i.e.. the first bit is "0". Fig. 13 is an explanatory 
view showing status information when an error has 
occurred. When an error has occurred. "1" is set in the 
first bit. and the type of the error is specified by the sec- 
ond to seventh bits. 

Basic status information when no error has 
occurred is sent back when the video controller sends 
"01" as a status request command, and six different 
types of status information except for the command 
error bit (first bit) and the parity bit (eighth bit) are 
included in this information. 

More specifically, when "1" is set in the second bit, 
it indicates that the printer engine is ready to receive a 
signal PRNT When "1" is set in the third bit, it indicates 
that the printer engine is transporting a recording paper 
sheet When "1 " is set in the fourth bit, it indicates that a 
recording paper sheet jam or a print error has occurred 
in the printer engine, and print data must be re-transmit- 
ted to the engine controller. 

When *r is set in the fifth bit. it indicates that the 
printer engine is waiting since the temperature of the 
heating roller in the fixing unit has not reached an 
appropriate terrperature. When "1 ** is set in the sixth bit. 
it indicates that the printer engine is pausing due to a 
pause command from the video controller. 

When "1** is set in the seventh bit. it indicates that 
the printer engine has failed and must be corrected by 
calling a service person or operator. 

In addition, the engine controller has status signals 
for reporting, to the video controller, a recording paper 
sheet jam, the absence of paper sheets, the open state 
of the front door, a fixing failure, a motor failure and the 
like in response to the command from the video control- 
ler. 

However, in such apparatus, since the video con- 
troller supervises the conditions of the printer engine 
using serial communications, the following problem is 
posed. 

That is. even when the condition of the printer 
iengine remains the same, the video controller must per- 
form serial communications to supervise a plurality of 
status bits, and the communication processing exerts a 
heavy load on the video controller. 

SUMMARY OF THE INVENTION 

It is. therefore, an object of the present invention to 
provide an image forming apparatus which can reduce 
the communication processing load on a video control- 
ler that supervises the conditions of a printer engine. 

In order to achieve the above object, an image 
forming apparatus according to the present invention 
comprises image forming means for forming an image 
on a recording medium on the t^sis of pixel data gener- 
ated by image processing means for generating pixel 
data, supervision means for sppervising internal condi- 
tk)ns of the image forming means, and communication 



means for transmitting information representing the 
supervised intemal conditions to the image processing 
means, the image processing means comprising inter- 
nal condition designation means for designating an 

5 internal condition, information of which is to be transmit- 
ted, and the communication means comprises report 
rneans for. when the designated internal condition has 
changed, reporting the change in designated condition, 
to the image processing means. 

10 The internal condition designation means prefera- 
bly comprises supervision inhibition means for inhibiting 
supervision of a specific condition concerning the Inter- 
nal conditions. 

The Internal condition designation means prefera- 

75 biy connprises specif k: condition designation means for 
designating a specific condition concerning the desig- 
nated internal condition, and the report means reports 
when the interna! condition changes to the designated 
specific condition. 

20 According to the present inventk>n. in a method 
wherein Image forming means forms an image on a 
recording medium on the basis of pixel data generated 
by image processing means, intemal conditions of the 
image forming means are supervised, and information 

25 representing the supervised intemal oondittons is trans- 
mitted to the image processing means, an internal con- 
dition, information of which is to be transmitted is 
designated by the image processing means, and when 
the designated internal condition changes, the change 

30 in designated condition is reported to the image 
processing meana 

According to the present invention, when the image 
processing means generates pixel data, the image 
forming means forms an image on a recording medium 

35 on the basis of the generated pixel data, the supervision 
means supervises the intemal conditions of the image 
forming means, and the communication means trans- 
mits information representing the supervised Internal 
conditions to the image processing means, the intemal 

40 condition designation means can designate an intemal 
condition, information of which is to be transmitted, and 
when the designated internal condition has changed, 
the report means reports the change in internal condi- 
tion to the image processing means. For this reason, 

45 the image processing means can easily acquire infor- 
mation indicating the change in internal condition of the 
image forming means, and a communication process- 
ing load on the image processing means can be 
reduced. 

50 According to the present invention, since the inter- 
nal condition designation means comprises the supervi- 
sion inhibition means for inhibiting supervision of a 
specific conditiori concerning the internal conditions, 
unnecessary specific conditions need not be super- 

55 vised, and the communication pnxessing load on the 
image processing means can be further reduced. In 
addition, the supervision processing load on the image 
forming means can be reduced. 
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Aocording to the present invention, the internal con- 
dition designation means comprises the specific condi- 
tion designation means for designating a specific 
condition concerning the designated interna) condition, 
and the report means reports only when the internal 5 
condition changes to the designated specific oorxjition. 
For this reason, a specific condition can be arbitrarily 
designated pertaining to the internal condition, and the 
communication processing load on the Image process- 
ing means can be further reduced. rp 

According to the present invention, the image 
processing means can easily acquire information repre- 
senting a change in required internal condition of the 
image forming means, and the communication process- 
ing load on the image processing means can be is 
reduced. 

Other objects and advantages of the present inven- 
tion will t>ecome apparent from the following detailed 
description taken in coryunctbn with the acconpanying 
drawings and the appended claims. 20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the electrical 
arrangemerrt of a printer according to the first 2S 
embodiment of the present invention; . 
Figs. 2A and 2B are explanatory views showing the 
internal arrangement of an en^ne unit 25: 
Fig. 3 is an explanatory view showing a list of sig- 
nals of a video irtterface 24; 30 
Fig. 4 is an explanatory view showing a list of con- 
ditions (status) of the engine unit 25; 
Fig. 5 is an explanatory view showing the format of 
a condition change supervision designating com- 
mand output from a controller unit 26; 3S 
Rg. 6 is a flow chsul showing the control processing 
for supervising conditions upon reception of a con- 
dition change supervision command by a CPU of 
the engine unit 25: 

Fig. 7 is an explanatory view showing the format of 40 
a condition supervising mask command in a serial 
communication of the video interface 24 in a printer 
according to the second embodiment of the present 
invention; 

Fig. 8 is a flow chart showing the control processing 4S 
for s^>eryising conditions upon reception of the 
coridition supervising mask command a CPU of 
the engine unit 25; 

Rg. 9 is an explanatory view showing the format of 
a condition designating command in a serial com- so 
munication of the video interlace 24 in a printer 
according to the third embodiment of the present 
invention; 

Fig. 10 is a flow chart showing the control process- 
ing for supervising conditions upon reception of the 55 
condition designating command by a CPU of the 
engine unit 25; 

Rg. 11 is an explanatory view showing a list of sig- 
nals of a video interface; 



Rg. 12 is an explanatory view showing an example 
of status information when no command error has 
occuned. i.e., the first bit is "0"; 
Rg. 13 is an explanatory view showing status infor- 
mation when an error has occurred: 
Rg. 14 comprised of Figs. 14A and 14B is a view for 
explaining an enor status system; 
Rg. 15 comprised of Figs. 15A arxi 15B is a view for 
explaining a conditk>n change status system; 
Rg. 16 is a view for explaining a corxlrtion change 
status designating command: 
Rg. 1 7 is a flow chart showing the control operation 
of the controller unit 26; and 
Rg. 18 comprised of Figs. 18A and 1 SB is a flow 
chart showing the control operation of an engine 
controller 25a. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMEfMTS 

The preferred embodiments of the present inven- 
tion will be described in detail hereinafter with reference 
to the accompanying drawings. An image forming appa- 
ratus of this embodiment is applied to a printer. 

[First Embodiment] 

Rg. 1 is a block diagram showing the electrical 
arrangement of a printer accordirig to the first embodi- 
ment of the present invention. Referring to Rg. 1; a con- 
troller unit (or printer controller) 26 includes 
components designated by reference numerals 16 to 24 
(to be described below). A CPU 16 receives coded, 
image information (code data) from ah external appara- 
tus 27 such as a host computer via an external interface 
1 7 upon execution of a control program stored in a ROM 
19. The received code data is input to an image 
processing unit 20. The image processing unit 20 stores 
the input code data in a RAM 21. and initerprels the 
code data. The external apparatus 27 such as a host 
computer can perform various kinds of setting opera- 
tons for the controller unit 26 via the external interface 
17. 

A RAM 18 is used as registers, and the like. A ROM 
22 stores font data corresponding to the values of code 
data. Font data corresponding to code data are read out 
from the ROM 22 to conveit all received code data into 
video data consisting of dots, and the converted data 
are stored in a frame memory 23. 

When video data for one page are stored in the 
frame memory 23, the CPU 16 outputs a print command 
to an engine unit 25 via a video interface 24, and out- 
puts the video data stored in the frame memory 23 to 
the engine unit 25 in synchronism with main scanning 
and suthscanning synchronization signals of the engvie 
unit 25. 

Rg. 2A is an explanatory view showing the ihtemal 
arrangement of the engine unit 25. Referring to Rg. 2A. 
a printer main txxJy 1 comprises a laser beam printer in 
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this embodiment. A photosensitive drum 2 is used for 
visualizing video data. An optical unit 3 modulates a 
laser beam with video data sent via the video interface 
24, and scans the modulated laser beam on the surface 
of the photosensitive drum 2 via a rotary polygonal nnir- 
ror. 

A return mirror 4 reflects a laser beam irradiated 
from the optical unrt 3. A charger 5 uniformly charges 
the surface of the photosensitive drum 2. A developer 6 
develops an electrostatic latent image on the surface of 
the photosensitive drum 2 to obtain a toner image. A 
transfer device 7 transfers the toner image on the sur- 
face of the photosensitive drum 2 onto a recording 
paper sheet. A cleaner 6 recovers the residual toner on 
the surface of the photosensitive drum 2 after the trans- 
fer operation. 

An upper stage paper feed roller 10a is used tor 
feeding paper sheets stored in an upper stage paper 
cassette 9a. A lower stage paper feed roller 10b is used 
for feeding paper sheets stored in a lower stage paper 
cassette 9b. Paper transporting rollers 11 are used tor 
transporting a fed paper sheet to the transfer position. A 
paper feed sensor 12 is used for detecting the pres- 
ence/absence of a fed paper sheet. A fixing device 13 
fixes a toner image transferred onto the paper sheet by 
heating and compressing the toner image. An ejected 
paper tray 15 receives ejected paper sheets. An engine 
controller (or engine control unit) 25a controls the 
printer main body 1 . 

Fig. 2B shows the electrical arrangement of a con- 
trol unit of the engine unit 25. 

The engine control unit 25a exchanges signals with 
the printer controller 26, and controls the respective 
units in the printer engine via serial communications. A 
paper size detecting unit 103 detects the paper sizes in 
the respective cassettes, and supplies the detection 
information to the engine control unit A detecting unit 
104 of presence or absence of paper in a paper feed 
unit detects the presence/absence of a paper sheet at 
each of the respective paper feed ports of the cassettes, 
a manual insertion port, an option cassette, and an 
envelope feeder, and supplies the detection information 
to the engine control unit. A detecting unit 105 of pres- 
ence or absence of an option confirms the connection 
states of the respective options such as an option cas- 
sette and an envelope feeder A paper transporting con- 
trol unit 106 performs paper transporting control. An 
optical system control unit 107 controls an optical sys- 
tem such as a scanner motor, a laser, and the like. A fix- 
ing device temperature control unit 108 performs 
temperature control, abnormality detection, and the like 
of the fixing device. An option control unit 109 issues 
operation instructions to the respective options such as 
an option cassette and an envelope feeder. A sensor 
input unit 110 detects the presence/at)sence of a paper 
sheet in each of transporting paths such as a registra- 
tion path, eject path, double-side path, reversal path, 
and the like. 



Rg. 3 is an explanatory view showing a list of sig- 
nals of the video interface 24. A detailed description of 
the signals which have already been described in the 
paragraph of the related art will be omitted. 

5 In this emtxxiimertt. status and command signals 

are transmitted via independent signal lines to attain 
smoother command/status exchange operations. 

A signal line /STS is used for sending a status sig- 
nal of serial information in units of 8 bits to be transmit- 

10 ted to the engine controller. A signal /PCLK is a 
synchronization clock upon serial transmission of the 
signal /STS. 

A signal /CMD is a command signal, which is trans- 
mitted as serial information in units of 8 bits from the 

IS video controller to tiie engine controller. A signal /GCLK 
is a synchronization dock of serial data upon transmis- 
sion of the signal /CMD. 

Furthermore, in this embodiment, a designated 
condition change signal (a signal /CCHG) is added. 

20 Upon reception of a condition change supervision des- 
ignating command (to be described later) from the con- 
troller unit 26. the engine unit 25 supervises the 
designated internal condition, and sets the signal 
/CCHG tp be true for 10 msec immediately after the 

25 supervised internal condition has changed. 

Rg. 4 is an explanatory view showing a list of con- 
ditions (status) of the engine unit 25. A basic status indi- 
cated by status number 0 indicates a condition required 
tor starting the print operation of the engine unit 25. A 

30 detailed description of the respective bits will be omitted 
since they have been already been described in the par- 
agraphs of the related art 

As for the status contents of status numt>ers 1 to 6. 
a detailed description of their bit formats will k>e omitted. 

35 An operator call status indicates that an error that can 
be recovered by a user has occurred, a service call sta- 
tus indicates that a failure that requires repair has 
occurred, a misprint status indicates a case of an image 
error that has occurred during a print operation, a 

40 retransmission page status indicates the number of 
error pages of the misprint, an upper stage paper size 
status indicates the size of paper sheets stored in the 
upper stage paper cassette 9a. and a lower stage paper 
size status indicates the size of paper sheets stored in 

45 the lower stage paper cassette 9b. 

Rg. 5 is an explanatory view showing the format of 
the condition change supervision designating command 
to be output from the controller unit 26. The command is 
expressed by two bytes. The first byte is fixed to be 

so 7F(HEX). Upon receptfon of the first byte, the engine 
unit 25 recognizes ^e condition change supervision 
designating command, and waits for the second byte. 
The second byte designates a status number by a 6-bit 
binary value except for a command error bit (MSB) and 

55 a parity bit (LSB). For example, when the lower stage 
paper size (status number 6) status is to be designated, 
the binary value is set to be 0D(HEX}. 

The engine unit 25 supervises the value of the sta- 
tus designated by the condition change supervision 
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designating command, and when the value of the status 
to be supervised changes, the unit 25 sets.the signal 
/CCHG to be true (L level) for 10 msec. For example, 
when the upper stage paper size (status nuntber 5) sta- 
tus is designated (command 7F(HEX) + OB(HEX)), 
every time the paper size of the upper stage paper cas- 
sette changes, the signal /CCHG changes to L level for 
10 msec. 

Fig. 6 is a flow chart showing the control processing 
for supervising the corxiition upon reception of a condi- 
tion change supervision command by the CPU of the 
engine unit 25. Referring to Fig. 6, it is checked if a con- 
dition change supervision command is received from 
the controller unit 26 (step Si 11). If YES in step S1 11. 
the status condition designated by the status change 
supervision command is supervised (step Si 12). If the 
contents of the status change, the signal /CCHG is set 
at L level for 10 msec (step S1 13). 

As descnbed above, the controller unit 26 desig- 
nates a status, whose condition change is to be 
detected, of those of the engine unit 25. and the engine 
unit 25 reports the change in designated status con- 
tents to the controller unit 26 via the video interlace 24. 
Thus, the controller unit 26 can detect the condition 
change. For this reason, the controller unit 26 need not 
always read out status data using serial communica- 
tions via the video interface 24, thus simplifying the 
communication processing required for reading out sta- 
tus data. 

In this embodiment the signed /CCHG is output as 
pulses. However, the present invention is not limited to 
this. For example, a signal /CCHG cancel command 
may be provided, a state wherein the engine unit 25 
detects the change and sets the signal /CCHG to be 
true is held, and the signal /CCHG may be restored to. 
ian original state upon reception of the signal /CCHG 
cancel command from the controller unit 26. 

[Second Embodiment] 

A printer according to the second enrAxxfiment will 
t>e described below. Since the arrangement and opera- 
tion of the prirrter of this embodiment are substantially 
the same as those of the first embodiment, except for a 
function added to the second embodiment a detailed 
description of the same portions as in the first embodi- 
ment will be omitted. Fig. 7 is an explanatory view show- 
ing the format of a condition supervising mask 
command for a serial communication of the video inter- 
face 24 in the printer of the second emfcxxjiment. 

The condition supervising mask command is 
expressed by two bytes, and is used in combination with 
the condition change supcHrvision designating command 
described in the first emtxxJiment. The first byte of the 
condition supervising mask command is fixed to be 
3E(HEX). The engine unit 25 recognizes the condition 
supervising mask command upon reception of the first 
byte, and waits for the second byte. The secorvJ byte 



designates a mask position using six bits except for a 
command error bit (MSB) and a parity bit (LSB). 

When the mask position desigrtating bit corre- 
sponding to one status bit in the condition change 

5 supervision designating command is "1**. masking 
processing for inhbiting supervision of the change in 
status is performed. On the other hand, when the bit is 
"0^ supervision is continued. 

For example, in order to designate the basic status 

10 (status number 0) by the condition change supervision 
command (command 7F(HEX) ^ 01 (HEX)) and to 
supervise the change in condition of only the pnint 
request (second bit) by the condrtfon supervising mask 
command, the command including the first byte = 

IS 3E(HEX) and the second byte » 3E(HEX) is output. 
When the print request bit changes, the signal /CCHG 
changes to L levd for 10 msec. On the other hand, 
when other bits of the basic status change, the signal 
/CCHG remains at H level. 

20 Fig. 8 is a flow chart showing the control processing 
for supervising a condition upon reception of the condi- 
tion supervising mask command by the CPU of the 
engine unit 25. It is checked if a condition change super- 
vision command is received from the controller unit 26 

25 (step S121). If YES in step S121. it is then checked if a 
oorxjition supervising mask command is received from 
the controller unit 26 (step Si 22). If YES in step SI 22, 
the contents of the first and eighth bits of the second 
byte data (see Fig. 7) of the condition supervising mask 

30 oommarvj are replaced by a value "1 **, and the replaced 
data is stored as mask data in the RAM (step Si 23). 

On the other hand, if it is determined in step S122 
that no condition supervising mask command is 
received, data okTtained by ORing the status conditbn 

35 designated tsy the condition change supervision com- 
. mand and the mask data is supervised, arvj when the 
contents of the data change, the signal /CCHG is set at 
L level for 1 0 msec. 

Default mask data is set to be 81 (HEX) so as not to 

40 mask Status data. 

As described above, since status data used for 
supervising the condition change can be masked in 
units of bits, supervision can t>e attained in units of sta- 
tus bits. 

45 

[Third Embodimenf] 

A printer according to the third embodiment of the 
present invention will be described below. Since the 

so arrangement and operation of the printer of this emt>od- 
iment are substantially the same as those of the first 
en^odiment. except for a function added to the second 
embodiment, a detailed description of the same por- 
tions as in the first emtxxJiment will be omitted. Fig. 9 is 

55 an explanatory view showing the format of a condition 
designating command of a serial communication of ttie 
video interface 24 In the printer of the third embodiment. 

The condition designating commarxJ ts expressed 
by two bytes, and is used in combination witii the corxf i- 
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tion change supervision designating command 
described in the first embodiment. The first byte of the 
condition designating command is fixed to be 5E(HEX). 
The engine unit 25 recognizes the condition designating 
comnriand upon reception of the first byte, and waits for 
the second byte. The second byte designates a status 
value using six bits except for a command error bit 
(MSB) and a parity bit (LSB). and the six bits represent 
a specific value with respect to the status designated by 
the condition change supervision designating com- 
mand. 

For example, when the lower stage paper size sta- 
tus (status number 6} is designated by the condition 
change supervision command (command 7F(HEX) + 
OD(HEX)). and the condition designating command 
designates the legal paper size, the command including 
the first byte ^ 5E(HEX) and the second byte « 1 C(HEX) 
Is output. With this command, when legal paper sheets 
are set in the lower stage paper cassette, the lower 
paper size status changes to 1C(HEX), and the engine 
unit 25 can detect this change, thus setting the signal 
/CCHG at L level for 10 msec. 

When paper sheets other than legal paper sheets 
are set in the lower stage paper cassette, the lower 
stage peiper size status assumes a value other than 
1C(HEX) (for example. 01 (HEX) for A4 paper sheets), 
and the signal /CCHG remains at H level. 

Fig. 10 is a flow chart showing the control process- 
ing for supervising a condition upon reception of the 
condition designating command by the CPU of the 
engine unit 25. It is checked if a condition cfiange super- 
vision command is received from the controller unit 26 
(step S131). If YES in st^ S131 . it is then checked H a 
condition designating command is received from the 
controller unit 26 (step S132). If YES in step S132. the 
second byte data (see Fig. 9) of the condition designat- 
ing command is stored in a RAM (not shiown) as desig- 
nating data (step S1 33). 

It is checked H the status designated by the condi- 
tion change supervision command is equal to the desig- 
nating data (step SI 34). If YES in step Si 34. the signal 
/CCHG is set at L level for 10 msec (step SI 36). 

On the other hand, if it is determined in step S132 
that a condition designating command is not received, 
the condition of the status designated by the condition 
change supervision command is supervised (step 
Si 35). and if the status contents change, the flow 
advances to step Si 36. 

As described at>ove. only when an arbitrary status 
changes to a specific condition, the change is reported 
by a signal to the controller unit 26. Therefore, the com- 
munication processing load on the controller unit 26 can 
be further reduced. 

In the above emtxxiiments. the present invention is 
applied to a printer as the image forming apparatus, but 
may be applied to a copying machine. 



[Fourth Embodiment] 

The fourth embodiment of the present invention will 
be described below. Since the arrangement of the fourth 
5 embodiment is the same as that shown in Figs. 1 to 3. a 
detailed description thereof will be omitted, and only a 
difference will be explained below. 

In this embodiment, status data are classified into 
two systems. Rgs. 14A and 14B show the error status 
10 system, and status data of status numbers 0. 3 to 8. 
101. 102, 108. and 201 are classified in this system. 
Figs. 15A and 15B show the condition cfiange status 
system, and status data of status nun^ers 1. 10 to 15. 
arxi 17 are classified in this system. 
IS The error status system will be explained below 
placing emphasis on status of status number 0. 

The second bit of STATUSO changes to "I** when 
any one of bits of STATUS3 is "r or when STATUS4 
assumes a value other than "0" and a print error that 
20 requires retransmission of print data has occurred. 
When the second bit of STATUSO is "1". the number of 
retransmission pages is confirmed based on STATUS4 
(retransmission page status) after the second bit (indi- 
cating that the paper sheet is being transported) of 
25 STATUS2 changes to "0". In order to set the second bit 
to be "0". the controller unit 26 must output a misprint 
cancel command. 

The third bit of STATUSO is set to be during the 
period from when the power switch is turned on or the 
30 front door is closed until the printer Is ready to print. The 
fourtii bit of STATUSO changes to "1 * when the printer is 
set in the sleep mode In response to a sleep mode 
instruction command. In order to set the fourth bit of 
STATUSO to be "0". the sleep state must be canceled by 
35 a sleep mode cancel command. 

The fifth bit of STATUSO changes to "1" when any 
one of bits of STATUS5. STATUS6. and STATUS? is " 1 
The sixth bit of STATUSO changes to "1" when any one 
of bits of STATUS8 is "1*. 
40 The condition change status system will be 
explained below focusing on STATUS1 . 

The second bit of STATUS1 changes to "1" when 
one of the paper sizes (STATUS10. STATUS11. and 
STATUS12) changes. This bit changes to "0" upon 
45 reception of a status request of the changed status. 

The third bit of STATUS1 changes to "1' when a 
paper feed/eject unit consti^uction status (one of 
STATUS13 and STATUS14) changes. This bit changes 
to "0" upon reception of a status request of the changed 
so status. 

The fourtii bit of STATUSI changes to "1" when a 
status (STATUSI 5) indicating the presence or ak^sence 
of paper in the paper feed unit changes. This bit 
changes to "0** upon reception of a status request of the 
55 changed status. 

The frftii bit of STATUSI changes to "r when a 
warning status (STATUSI 7) changes. This bit changes 
to "0" upon reception of a status request of the changed 
status. 
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In this embodiment, an item whose condition 
change is to be supervised can be designated by the 
signal /CCHG as in the first embodiment. Fig. 16 shows 
an example of the designating command. This com- 
mand consists of two bytes, and designates an item to 
be supervised in accordance with the value (Fig. 16) of 
the second byte following the first byte "AB" (HEX). 

The second to fifth bits shown in Fig. 16 respec- 
tively correspond to the sejcond to fifth bits of STATUS1 . 
When these bits are "1", the corresponding bits of 
STATUS1 can be associated with the signal /CCHG. 
More specifically, the signal /CCiHG is a signal for 
reporting to the printer controller 26 that the designated 
Intemal status of the printer has changed, and Is output 
from the printer engine 25 to the printer controller 26. 

The signal /CCHG changes to "true* when one of 
bits of status data associated with bits constituting 
STATUSI (condition change status) designated by the 
above-mentioned command changes to "1". 

The printer controller 26 issues a STATUS1 request 
command after the signal /CCHG has changed to "true" 
upon a change in STATUSI . thereby setting the signal 
/CCHG to be lalse". The signal /CCHG maintains true** 
until the leading edge of the signal /SBSY upon issu- 
ance of a return status in response to the STATUSI 
request command issued by the printer controller 26. 

During the true** period of the signal /CCHG and 
t>efore the STATUS1 request command is issued, when 
another change takes place in the printer, the corre- 
sponding information is reflected in STATUSI . 

Note that the designation state of the command is 
held as a status (e.g., STATUS23), and is returned upon 
designation a upon reception of a STATUS23 request 
command from the printer controller 26. Ail the second 
to fifth bits of STATUS23 are set to be "I" during the 
period in which no designation is received from the 
printer controller 26 by mearis of EEC21 after the power 
switch is turned on or after software reset processing is 
performed in response to a signal /CPRDVl 

Fig. 17 is a flow chart shewing the status search 
processing of the printer controller 26 side. 

The controller 26 normally checks the signals /ROY 
and /CCHG (S301. S302. 8312. S313). and reads sta- 
tus information when these signals change. In this case, 
when the signal /CCHG is lalse" and the ^gnal /RDY 
changes to "false", the controller 26 checks STATUSO 
(S314). In accordance with the checking result in step 
S314, a low-order status cone^nding to the respec- 
tive bits is looked up to recognize its details (S315, 
S316). 

On the other hand, if the signal /CCHG changes to 
"true**, and if two or more different status types are des- 
ignated (S306). STATUSI is read first (S302) to recog- 
nize the changed status types, and the s^tuses of the 
group to which the recognized status types belong are 
read to recognize their details (S304. S305). If one sta- 
tus type is designated, the status is read (S307) and is 
checked (S308). In this case, even when the two or 
more different status types are designated, the desig- 



nated status types may be sequentially read to recog- 
nize their details. 

A sequence for resetting the signal /CCHG indicat- 
ing the condition change will be described b^ow. 

5 Figs. 1 8A and 1 8B are flow charts showing the sta- 

tus generation sequence with respect to a condition 
change in the engine unit by the engine control unit 25a. 

More specifically, the engine control unit 25a 
always checks changes in status of terminals, i.e.. a 

10 change in paper size, a change in presence/absence of 
paper sheets, a change in paper feed unit function, and 
a change in warning condition. When a change is 
detected, the unit 25a sets the condition change status 
(the corresponding bit of STATUSI) as an upper-order 

75 status, and sets the signal /CCHG as a hardware signal 
to be "true". Thereafter, when the engine control unit 
25a receives a status request command from the printer 
controller 26, and determines that the condition charge 
status is read by the primer controller 26, it sets the sig- 

20 nal /CCHG to be lalse". Note that the engine control 
unit 25a determines that the condition change status is 
read at either of the following tinrvrtgs: 

(1) when the unit 25a receives a condition change 
25 status request command; and 

(2) when the unit 25a outputs the condition change 
status in response to the condition change status 
request command. 

30 The respective bits of the condition change status 
STATUSI are cleared after the status is oulput 

In the case of (1 ). when the condition has changed, 
and when the signal /CCHG has changed to *true" ih the 
sequence shown In Rgs. liBA and 18B, the printer oon- 

35 troller 26 detects the signal /CCHG and issues a com- 
mand for requesting the condition change status 
STATUSI (or status of the designated type (item)). Tbe 
engine control unit 25a receives a signal /CMD from the 
printer controller 26. and outputs the condition change 

40 Status STATUSI or the status of the designated type as 
a signal /STS when it determines that the received com- 
mand is a condition change status request command or 
a request command of the status of the designated 
type. Immediately thereafter, the unit 25a clears the 

45 respective bits of STATUSI and the signal /CCHG. 

In the case of (2). the engine control unit 25a 
receives a request command of the condition change 
status (or the status of the designated type), and out- 
puts the condition change status STATUSI (or the sta- 

so tus of the designated type) in response to the 
command. When the unit 25a ronf irms that the status is 
output to the printer controller 26. it dears the respec- 
tive bits of STATUS1 and the signal /CCHG. 

As described above, since the status system using 

55 a condition or signal indicating a change in condition is 
used, in place of recognizing a change in status which is 
not associated with the signal /RDY by periodically sam- 
pling status information, the printer controller recog- 
nizes occurrence of a change on the tsasis of the 
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hardware signal (the signal /CCHG), then reads the 
group to which the status that has changed belongs 
from one status, and can search for a low-order status 
indicating details on the basis of the read information. 

With this control, the printer controller need not 
periodically check status information, arvJ image devel- 
opment processing as an important function of the 
printer controller can be efficiently realized, thus greatly 
contributing to an improvement of printer performance. 

In this embodiment, the electrophotography type 
printer has been exemplified. However, the present 
invention is not limited to this, but may be applied to var- 
ious other printers such as an ink-jet printer, a thermal 
printer, and the like. 

In this embodiment, the method based on the signal 
/TOP (printer engine controller) has been exempli- 
fied. However, the present invention may be similariy 
applied to a vertical synchronization method based on 
signals /VSREQ and /VSYNC. 

On the other hand, the signal /CCHG may be reset 
in accordance with a specific command for instructing 
the reset operation. In this case, the engine control unit 
25a clears the condition change status and the signal 
/CCHG upon reception of a reset command of condition 
change information from the printer controller 26. The 
condition change is checked in the same manner as in 
Figs. 18A and 18B. In this case, however, the condition 
change status STATUS1 and the signal /CCHG are 
reset upon reception of a specific command, i.e.. a con- 
dition change clear commarxi. 

When the condition change status and the signal 
/CCHG are reset, the printer controller 26 can clear con- 
dition change information (the signal /CCHG and the 
respective bits of the condition change status) by select- 
ing an appropriate timing. On the other hand, the signal 
/CCHG may be reset after the t>asic status is transmit- 
ted. 

As a method of reporting the condition change from 
the engine control unit 25a to the printer controller 26, 
the engine control unit 25a may output the signal 
/CCHG as a pulse signal having a predetermined pulse 
width, as has been described above in the first embodi- 
ment. The signal /CCHG is cleared at the timing 
selected by the engine control unit 25a independently of 
the status request command or the clear command from 4S 
the printer controller 26. In this case, the respective bits 
of the condition change status may be reset after the 
status is output in response to the condition change sta- 
tus or may be cleared after the condition change clear 
command is received. so 

Note that the present invention may be applied to 
either a system constituted by a plurality of devices or 
an apparatus consisting of a single device. Also, the 
present invention may be applied to a case wherein the 
invention is attained by supplying a program to the sys- ss 
tem or apparatus. 

The present invention is not limited to the at>ove 
ernk)odiments. and various modifications may be made 
within the scope of the claims. 



A printer has a controller unit and an engine unit, 
which are connected via a video interface. Upon recep- 
tion of a designating command for designating a type of 
condition, whose condition change is to be reported, 
5 from the controller unit, the engine unit supplies a des- 
ignated condition change signal to the controller unit 
immediately after the condition of the designated type 
has changed. The controller unit requests the engine 
unit to output detailed data associated with the status 
10 change in response to reception of the designated con- 
dition change signal. 

Claims 

}5 1 . An image forming apparatus comprising: 

image forming means for forming an image on 
the basis of pixel data generated by image 
processing means; 
20 supervision means for supervising internal 

conditions of said image forming means; 
communication means for transmitting informa- 
tion representing the supervised internal condi- 
tions to said image processing means; and 
25 means for receiving designating information 

which is supplied from said image processing 
means and designates a type of internal condi- 
tion to be transmitted. 

wherein said communication means comprises 
30 report means for, when the internal condition of 

the designated type changes, reporting the 
change in internal condition to said image 
processing means. 

35 2. An apparatus according to claim 1 , further compris- 
ing inhibition means for inhibiting reporting in 
response to a specific condition concerning the 
internal condition of the designated type. 

40 3. An apparatus according to claim 1 , further compris- 
ing: 

specific condition designating means for desig- 
nating a specific condition concerning the inter- 
nal condition of the designated type, 
wherein said report means reports when the 
internal condition changes to the designated 
specific condition. 

4. An apparatus according to claim 1, wherein saki 
report means comprises output means for output- 
ting a level signal corresponding to a presence or 
absence of a change in internal condition off the 
designated type, and 

said output means resets the level signal in 
response to a request of data indicating the 
internal condition of the designated type from 
sakl image processing means. 
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5. An apparatus according to daim 4, further compris- 
ing: 

means for supplying data indicating changes in 
internal conditions of a plurality of types to said s 
image processing means, 
wherein said output means resets the level sig- 
nal in response to a request of the data from 
said image processing means. 

10 

6. A condition report method in an image forming 
apparatus for forming an image on a recording 
medium on the basis of pixel data generated by 
image processing means, comprising the steps of: 

75 

receiving designating information for designat- 
ing a type of internal condition to be supervised 
from said image processing means; 
supervising at least the internal condition of the 
designated type: arKi 20 
reporting a change in internal condition of the 
designated type to said image processing 
means when the internal condition of the desig- 
nated type changes. 

25 

7. A method according to claim 6. wherein said desig- 
nating step comprises the steps of: 

designating a group of a pluraOty of internal 
conditions to be transmitted; and 30 
designating a type of internal condition to be 
transmitted of the designated group. 

8. A method according to claim 6. wherein said desig- 
nating step comprises the step of specifying a 3S 
changed condition of the internal condition of the 
type to be transmitted, 

said reporting step comprises the step of 
reporting when the designated irrternal condi- 40 
tion changes to the specified condition. 

9. A method according to daim 6. wherein said report- 
ing step comprises the step of outputting a level sig- 
nal corresponding to a presence or absence of a 4S 
change in internal condition of the designated type. 

10. A method according to daim 9, further comprising 
the step of outputting data associated vinth the inter- 
nal condition in response to a request from said so 
image processing means. 

wherein the level signal output in said report- 
ing step is reset on the basis of a request of the 
data from said image processing means. 

55 

11. An image processing apparatus comprising: 

output means for outputting designating data 
for designating a type of condition, a presence 
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or at>sence of a condition change of whidi is to 
be reported from image forming means; and 
reception means for receiving a change signal 
indicating the presence or at)sence of the con- 
dition change of the type designated by the 
designating data. 

12. An apparatus according to daim 11, further com- 
prising means for requesting said image forming 
means to output data associated with the condition 
in response to reception of the change signal by 
said reception means. 

13. An apparatus according to claim 11. further com- 
prising means for generating pixel data to be output 
to said image forming means on the basis of data 
from an external apparatus. 

14. An appanitus according to claim 11, further com- 
prising said image forming means. 

15. An apparatus according to daim 14. wherein said 
image forming means records an image on a 
recording medium, using an electrophotography 
method. 

16. A method of receiving a condition change from art 
image forming apparatus, comprising the steps of: 

outputting designating data for designating a 
type of condition, a presence or absence of a 
condition change of which is to be reported 
from said image forming apparatus; and 
receiving a change signal irKltcating the pres- 
ence or absence of the condition change of the 
type designated by the designating data. 

17- A method according to claim 16. further comprising 
the step of requesting said irr^ge forming appara- 
tus to output data assodated with the condition in 
response to reception of the change signal. 

18. A method according to daim 17. wherein the data 
assodated with the condition is data representing 
the type of condition that has changed. 

19. A method according to daim 17, wherein the data 
assodated with the condition is data representing 
the condition of the designated type. 

20. A method according to claim 16. further comprising 
the step of requesting data representing a cause of 
a change in a ready signal indicating whether or not 
said image forming apparatus is ready when the 
ready signal changes to false. 
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